The existence of uniform attractor in l 2 × l 2 is proved for the partly dissipative nonautonomous lattice systems with a new class of external terms belonging to L 2 loc R, l 2 , which are locally asymptotic smallness and translation bounded but not translation compact in L 2 loc R, l 2 . It is also showed that the family of processes corresponding to nonautonomous lattice systems with external terms belonging to weak topological space possesses uniform attractor, which is identified with the original one. The upper semicontinuity of uniform attractor is also studied.
Introduction
This paper is concerned with the long-time behavior of the following non-autonomous lattice systems:u where Z is the integer lattice; ν i , λ i , δ i > 0, α i β i > 0, f i is a nonlinear function satisfying f i ∈ C 1 R × R, R , i ∈ Z; A is a positive self-adjoint linear operator; k t k i t i∈Z , g t g i t i∈Z belong to certain metric space, which will be given in the following.
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Lattice dynamical systems occur in a wide variety of applications, where the spatial structure has a discrete character, for example, chemical reaction theory, electrical engineering, material science, laser, cellular neural networks with applications to image processing and pattern recognition; see 1-4 . Thus, a great interest in the study of infinite lattice systems has been raising. Lattice differential equations can be considered as a spatial or temporal discrete analogue of corresponding partial differential equations on unbounded domains. It is well known that the long-time behavior of solutions of partial differential equations on unbounded domains raises some difficulty, such as well-posedness and lack of compactness of Sobolev embeddings for obtaining existence of global attractors. Authors in 5-7 consider the autonomous partial equations on unbounded domain in weighted spaces, using the decaying of weights at infinity to get the compactness of solution semigroup. In 8-10 , asymptotic compactness of the solutions is used to obtain existence of global compact attractors for autonomous system on unbounded domain. Authors in 11 consider them in locally uniform space. For non-autonomous partial differential equations on bounded domain, many studies on the existence of uniform attractor have been done, for example 12-14 .
For lattice dynamical systems, standard theory of ordinary differential equations can be applied to get the well-posedness of it. "Tail ends" estimate method is usually used to get asymptotic compactness of autonomous infinite-dimensional lattice, and by this the existence of global compact attractor is obtained; see [15] [16] [17] . Authors in 18, 19 also prove that the uniform smallness of solutions of autonomous infinite lattice systems for large space and time variables is sufficient and necessary conditions for asymptotic compactness of it. Recently, "tail ends" method is extended to non-autonomous infinite lattice systems; see [20] [21] [22] . The traveling wave solutions of lattice differential equations are studied in 23-25 . In 18, 26, 27 , the existence of global attractors of autonomous infinite lattice systems is obtained in weighted spaces, which do not exclude traveling wave.
In this paper, we investigate the existence of uniform attractor for non-autonomous lattice systems 1.1 -1.3 . The external term in 20 is supposed to belong to C b R, l 2 and to be almost periodic function. By Bochner-Amerio criterion, the set of this external term's translation is precompact in C b R, l 2 . Based on ideas of 28 , authors in 14 introduce uniformly ω-limit compactness, and prove that the family of weakly continuous processes with respect to w.r.t. certain symbol space possesses compact uniform attractors if the process has a bounded uniform absorbing set and is uniformly ω-limit compact. Motivated by this, we will prove that the process corresponding to problem 1.1 -1.3 with external terms being locally asymptotic smallness see Definition 4.5 possesses a compact uniform attractor in l 2 × l 2 , which coincides with uniform attractor of the family of processes with external terms belonging to weak closure of translation set of locally asymptotic smallness function in L This paper is organized as follows. In Section 2, we give some preliminaries and present our main result. In Section 3, the existence of a family of processes for 1.1 -1.3 is obtained. We also show that the family of processes possesses a uniformly w.r.t H w k 0 × H w g 0 absorbing set. In Section 4, we prove the existence of uniform attractor. In Section 5, the upper semicontinuity of uniform attractor will be studied. 
H 2 There exists a positive-value continuous function Q :
2.13
Let the external term h t , g t belong to L 2 b R, l 2 , it follows from the standard theory of ordinary differential equations that there exists a unique local solution
where B 0 is the uniform w.r.t. k, g ∈ H w k 0 ×H w g 0 absorbing set in l 2 ×l 2 , and K k,g is kernel of the process {U k,g t, τ }. The uniform attractor uniformly w.r.t. k, g ∈ H w k 0 × H w g 0 attracts the bounded set in l 2 × l 2 .
We also consider finite-dimensional approximation to the infinite-dimensional systems 1.2 -1.3 on finite lattices. For every positive integer n > 0, let Z n Z ∩{−n ≤ i ≤ n}, consider the following ordinary equations with initial data in R 2n 1 × R 2n 1 :
2.17
In Section 5, we will show that the finite-dimensional approximation systems possess a uniform attractor A n 0 in 2n 1 × R 2n 1 , and these uniform attractors are upper semicontinuous when n → ∞. More precisely, we have the following theorem. 
Theorem B. Assume that k
0 s , g 0 s ∈ L 2 b R, l 2 × L 2 b R,
Processes and Uniform Absorbing Set
In this section, we show that the process can be defined and there exists a bounded uniform absorbing set for the family of processes.
Then the solution of 2.8 -2.10 satisfies
where
Proof. Taking the inner product of 2.8 with βu in l 2 , by H 1 , we get
Similarly, taking the inner product of 2.9 with αv in l 2 , we get
3.4
Summing up 3.2 and 3.3 , from 3.4 , we get
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Thus, by H 3 ,
Since k t , g t ∈ H w k 0 × H w g 0 , from 12, Proposition V.4.2. , we have
From 3.6 -3.7 , applying Gronwall's inequality of generalization see 12, Lemma II.1.3 , we get 3.1 . The proof is completed.
It follows from Lemma 3.1 that the solution u, v of problem 2.8 -2.10 is defined for all t ≥ τ. Therefore, there exists a family processes acting in the space
where u t , v t is the solution of 2.8 -2.10 , and the time symbol k s , g s belongs to H k 0 × H g 0 and H w k 0 × H w g 0 , respectively. The family of processes {U k,g } satisfies multiplicative properties:
Id is the identity operator, τ ∈ R.
3.8
Furthermore, the following translation identity holds:
The kernel K of the processes U k,g t, τ consists of all bounded complete trajectories of the process U k,g t, τ , that is,
3.10
K s denotes the kernel section at a times moment s ∈ R:
Lemma 3.1 also shows that the family of processes possesses a uniform absorbing set in l 2 × l 2 . 
Proof. Let u τ , v τ l 2 ×l 2 ≤ R, from 3.1 we have
The proof is completed.
Uniform Attractor
In this section, we establish the existence of uniform attractor for the non-autonomous lattice systems 2.8 -2.10 . Let E be a Banach space, and let Ξ be a subset of some Banach space.
Definition 4.1. {U σ t, τ }, σ ∈ Ξ is said to be E×Ξ, E weakly continuous, if for any t ≥ τ, τ ∈ R, the mapping u, σ → {U σ t, τ u is weakly continuous from E × Ξ to E.
A family of processes U σ t, τ , σ ∈ Ξ is said to be uniformly w.r.t. σ ∈ Ξ ω-limit compact if for any τ ∈ R and bounded set B ⊂ E, the set σ∈Ξ s≥t U σ s, τ B is bounded for every t and σ∈Ξ s≥t U σ s, t B is precompact set as t → ∞. We need the following result in 14 . ii is uniformly (w.r.t. σ ∈ Ξ) ω-limit compact.
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Then the families of processes {U σ t, τ }, σ ∈ Ξ 0 , σ ∈ Ξ possess, respectively, compact uniform (w.r.t. σ ∈ Ξ 0 , σ ∈ Ξ, resp.) attractors A Ξ 0 and A Ξ satisfying
Furthermore, K σ 0 is nonempty for all σ ∈ Ξ.
Let E be a Banach space and p ≥ 1, denote the space L p loc R, E of functions ρ s , s ∈ R with values in E that are locally p-power integral in the Bochner sense, it is equipped with the local p-power mean convergence topology. Recall the Propositions in 12 . 
R, E if and only if i for any h ∈ R the set { t h t σ s ds | t ∈ R} is precompact in E;
ii there exists a function α s , α s → 0 s → 0 such that 
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For every t ∈ 2i − 1/4i, 2i 3/4i , i ≥ 1,
2 < ∞.
4.5
Thus,
However, for every positive integer N, and for any positive i ≥ N,
Example 4.7. ϕ t ϕ i t i∈Z ,
Advances in Difference Equations   11 for i ≥ 2,
4.9
Here, Z denote the positive integer set. For every positive integer N > 1, i ≥ N, and for t ∈ 2i − 1/ 2i 2 , 2i 2/ 2i 2 ,
4.10
which implies that
4.12
From Proposition 4.4, ϕ t ϕ i t i∈Z is not translation compact in L 2 loc R, l 2 .
Remark 4.8. Example 4.7 shows that a locally asymptotic function is not necessary translation compact in C b R, l 2 .
In the following, we give some properties of locally asymptotic smallness function.
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Lemma 4.9. We now establish the uniform estimates on the tails of solutions of 2.8 -2.10 as n → ∞. 
Lemma 4.11. Assume that H
Proof. Choose a smooth function θ such that 0 ≤ θ s ≤ 1 for s ∈ R , and 
4.24
t 0 as in 3.10
4.25
Summing up 4.22 , from 4.23 -4.25 we get
4.26
Thus, 
4.27
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We now estimate the integral term on the right-hand side of 4.27 . 
4.28
Similarly, 
4.30
The proof is completed. 
